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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the liquid crystal display device 
which is equipped with drivers for dot inversion above and below a liquid 
crystal panel and can be improved in display picture quality by 
excellently actualizing dot inversion driving with simple circuit 
constitution^ 

SOLUTION: The device is equipped with signal lines and scanning lines 
to which liquid crystal pixels arrayed in matrix are connected in the row 
and column directions, a scanning driver 30 which selects the scanning 
lines in sequence, and a driver for dot inversion which inverts the 
polarities of three signals of R, G, and B applied to the signal lines by the 
signal lines for the opposite electrode voltage of the liquid crystal pixels. 
The driver for bit inversion has an input system which inputs a group of 
three signals of R, G, and B applied to the signal lines and comprises two 
upper and lower signal drivers 20a and 20b which drive odd-numbered or 
even-numbered signal line groups among groups of 3n pieces of signal 
lines. ji' 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more liquid crystal pixels arranged in the shape of a matrix, and two or more signal 
lines and scan lines which connect said two or more liquid crystal pixels in a line writing direction and 
the direction of a train, In the liquid crystal display equipped with the scan driver which is made to carry 
out the sequential shift of the predetermined scan signal, impresses, and makes sequential selection of 
said scan line, and the signal driver which impresses a picture signal to said signal line Said signal driver 
consists of the 1st and 2nd drivers for dot reversal which have the input system which inputs the 
picture signal for a RGB pixel of a (a is forward integer) individual impressed to said signal line. The 
inside of the group to whom said 1st driver for dot reversal makes a lot 3 axn books (n is a forward 
integer) of said signal line, It is the liquid crystal display characterized by driving the signal-line group to 
which n belongs to the odd-numbered group, and said 2nd driver for dot reversal driving the signal-line 
group to which n belongs to the even-numbered group. 

[Claim 2] In said liquid crystal display said signal driver It consists of the 1st and 2nd drivers for dot 
reversal which have the input system which inputs the picture signal of 3 dots (one RGB pixel) 
impressed to said signal line. The inside of the group to whom said 1st driver for dot reversal makes 
three of said signal line a lot. It is the liquid crystal display according to claim 1 characterized by driving 
the signal-line group belonging to the odd-numbered group, and said 2nd driver for dot reversal driving 
the signal-line group belonging to the even-numbered group. 

[Claim 3] In said liquid crystal display said signal driver It consists of the 1st and 2nd drivers for dot 
reversal which have the input system which inputs the picture signal of 6 dots (two RGB pixels) 
impressed to said signal line. The inside of the group to whom said 1st driver for dot reversal makes six 
of said signal line a lot, It is the liquid crystal display according to claim 1 characterized by driving the 
signal-line group belonging to the odd-numbered group, and said 2nd driver for dot reversal driving the 
signal-line group belonging to the even-numbered group. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention has the liquid crystal panel constituted by the liquid 
crystal pixel of a active-matrix mold about a liquid crystal display, and relates to the liquid crystal 
display equipped with the signal driver for dot reversal actuation which sets up the signal polarity 
impressed to a liquid crystal pixel through a signal line to the common signal Vcom of the 
counterelectrode of a liquid crystal pixel so that it may be reversed for every one signal line. 
[0002] 

[Description of the Prior Art] In recent years, the monitor of a personal computer, and a large-sized 
display and television carry out the alternative sexagenary cycle with the rapid progress to an 
information society, and the spread of liquid crystal displays is remarkable. It is expected that the liquid 
crystal display (it is written as LCD below Liquid Crystal Display;) has the descriptions, such as a thin 
shape, a light weight, and a low power, and becomes the mainstream of a future display as compared 
with the Braun tube (CRT) which was the mainstream of a display conventionally. Therefore, 
establishment of the technique corresponding to the further big-screenHzing, highly-minute-izing. and 
quality improvement is called for. The configuration of the conventional LCD is briefly explained with 
reference to a drawing. Drawing 8 is the outline block diagram of LCD of the single-sided actuation 
method adopted conventionally. For a liquid crystal panel and 20, as for a scan driver (it is also called a 
gate driver) and 40, in drawing 8 , a signal driver (it is also called a source driver) and 30 are [ 10 / a 
LCD controller and 50 ] RGB decoders. 

[0003] The pixel electrode with which the liquid crystal panel 10 has been arranged in the shape of a 
matrix, and the thin film transistor by which the source was connected to the pixel electrode (it is 
written as TFT below Thin Film Transistor;), The scan line which extended to the line writing direction of 
a matrix and was connected to the gate of two or more TFT(s), It extends in the direction of a train and 
is constituted by the liquid crystal with which it filled up between the signal line connected to the drain 
of two or more TFT(s). the counterelectrode (it is also called a common electrode) which countered the 
pixel electrode and has been arranged, and a pixel electrode and a counterelectrode. Each signal line is 
connected to the signal driver 20, based on a level control signal, predetermined image data is 
memorized per one line, and sequential supply of the corresponding picture signal is carried out at each 
signal line. Moreover, each scan line is connected to the scan driver 30, based on a vertical control 
signal, sequential impression of the scan signal is carried out, it considers as a selection condition in a 
scan line, and the electrical potential difference of the picture signal supplied at the above-mentioned 
signal line is impressed to the pixel electrode of the location which crosses with the above-mentioned 
signal line. 

[0004] By generating a level control signal and a vertical control signal, and supplying the signal driver 
20 and the scan driver 30 based on the level clock signal, vertical clock signal, and synchronizing signal 
which are supplied from the RGB decoder 50, the LCD controller 40 impresses a signal level to a pixel 
electrode to predetermined timing, and performs control which displays image data on a liquid crystal 
panel 10. Moreover, the RGB decoder 50 generates the level clock signal, vertical clock signal, and 
synchronizing signal which set up the display timing of image data while it changes into the digital RGB 
code (D00-D07, D10-D17, D20-D27; a total of 24 bits) offer example. 8-bit each width of face the color 
component contained in the image data displayed on a liquid crystal panel 10 and supplies it to the 
signal driver 20. 

[0005] In LCD of the above-mentioned configuration, the display corresponding to the picture signal 
which the difference of potential with the common signal Vcom of applied voltage and the fixed electrical 
potential difference impressed to a counterelectrode was charged by the pixel capacity which made 



-3- 



liquid crystal intervene between a pixel electrode and a counterelectrode, and was impressed to it is 
realized by impressing the picture signal electrical potential difference by which the scan signal of each 
line was supplied to the signal line at the period of ON to a pixel electrode through TFT. Here, although 
alternating current actuation a screen flickers and appears as the actuation approach of LCD according 
to the change direction of the electrical potential difference impressed to a liquid crystal pixel is 
performed, the so-called flicker phenomenon a screen flickers and appears depending on the reversal 
period and pixel spacing to reverse of the electrical potential difference impressed to a liquid crystal 
pixel arises. Since the actuation method which makes positive/negative reverse the polarity of the 
applied voltage to a liquid crystal device to the common signal Vcom for every (dot reversal actuation) 
dot for every field (field reversal actuation) and every (line reversal actuation) 1 gate line in order to 
reduce this flicker phenomenon is adopted and a dot reversal actuation method has effectiveness in 
flicker reduction most in it, it is adopted more often. Moreover, in recent years, it is performed that it is 
required that the frame part of a liquid crystal display should be made as small as possible, and it 
arranges a signal driver only in one side. In order to enable it to perform dot reversal actuation with that 
configuration, the signal driver for dot reversal actuation (henceforth the driver for dot reversal) by 
which the polarity over the common signal Vcom of the signal outputted to an output terminal is set as 
the condition that it was automatically reversed for every terminal and every signal line is developed, 
and this format is in use as a signal driver. 

[0006] By the way. like XGA or SXGA of 1280x1024 dots, there are very many pixels, when the 
structure of the single-sided actuation method which has arranged the driver for dot reversal mentioned 
above in one side of a liquid crystal panel in high definition LCD is adopted, a clock frequency becomes 
high and there is a problem that it may be unable to correspond, by the present driver. Then, as shown 
in drawing 9 , while reducing a clock frequency by half by preparing a signal driver in the both sides of 
the upper part of a liquid crystal panel 10, and a lower part, pulling out an adjacent signal line up and 
down in the shape of a ctenidium. and carrying out connection wiring of each signal lines DL1, DL2, and 
DL3 and — by turns at each signal drivers 20a and 20b of the upper part and a lower part, the 
configuration which extended the connection pitch with a liquid crystal panel 10 is adopted increasingly. 
However, the problem as shown below is pointed out in LCD of such a configuration. 
[0007] The trouble in the case of having arranged the dot ****** driver on both sides of the upper part 
of a liquid crystal panel and a lower part is indicated by JP,10-187097,A. Namely, it sets to the upper 
part of a liquid crystal panel, and LCD of a both-sides actuation method which has arranged the signal 
driver (signal drivers 20a and 20b) caudad. When the above-mentioned driver for dot reversal is used for 
a signal driver The polarity impressed to a signal line by signal driver 20a Since in the case of even 
frames it is R1 (+). B1 (-), G2 (+), R3 (-). and — and becomes G1 (+), R2 (-). B-2 (+), and ~ by signal 
driver 20b on the other hand, as shown in drawing 10 (a). The signal polarity impressed to the pixel 
electrode of even frames in a liquid crystal panel becomes R1 (+), G1 (+), 81 (-). R2 (-), G2 (+), B-2 (+). 
and — , as shown in drawing 1 0 (b). In addition, in the case of an odd frame, a reverse polarity is 
impressed with the case of even frames mentioned above. The driver for dot reversal therefore, the 
upper part of a liquid crystal panel, and when have arranged caudad. it pulls out a signal line up and down 
by turns, it connects and it drives The same polar signal level will be impressed to two continuous signal 
lines, and it does not become the original dot reversal actuation which reverses the polarity of a signal 
level for every dot, but a brightness difference arises in the shape of pinstripes over the whole display 
screen, and it has the problem that display image quality is spoiled. 
[0008] 

[Problem(s) to be Solved by the Invention] In JP,10-187097,A mentioned above As opposed to the 
signal drivers 20a and 20b which are the upper part of a liquid crystal panel 10, and a driver for dot 
reversal prepared caudad as shown in drawing 1 1 paying attention to such a trouble Take out two 
adjacent signal lines (source bus) at a time up and down in the shape of a ctenidium, and connection 
wiring is carried out. By replacing 2 sets of RGB codes (a total of six signals) inputted for every clock by 
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the multiplexer 60, and supplying the signal drivers 20a and 20b The signal polarity outputted to each 
signal line is reversed for every one signal line, and the configuration which realizes dot reversal 
actuation is indicated. However, in LCD of such a configuration, since the configurations of the picture 
signal inputted into the signal drivers 20a and 20b differ for every clock, a multiplexer 60 is installed in 
the preceding paragraph of a signal driver, and since it is necessary to replace input data, while 
circumference circuitry becomes complicated, it has the problem that processing of input data becomes 
complicated. 

[0009] Then, this invention aims at offering the upper part of a liquid crystal panel, and the liquid crystal 
display which can realize dot reversal actuation good by simple circuitry, and can aim at improvement in 
display image quality, having a driver for dot reversal caudad. 
[0010] 

[Means for Solving the Problem] Two or more liquid crystal pixels by which the liquid crystal display 
according to claim 1 was arranged in the shape of a matrix. Two or more signal lines and scan lines 
which connect said two or more liquid crystal pixels in a line writing direction and the direction of a train. 
In the liquid crystal display equipped with the scan driver which is made to carry out the sequential shift 
of the predetermined scan signal, impresses, and makes sequential selection of said scan line, and the 
signal driver which impresses a picture signal to said signal line Said signal driver consists of the 1st and 
2nd drivers for dot reversal which have the input system which inputs the picture signal for a RGB pixel 
of a (a is forward integer) individual impressed to said signal line. The inside of the group to whom said 
1st driver for dot reversal makes a lot 3 axn books (n is a forward integer) of said signal line. The signal- 
line group to which n belongs to the odd-numbered group is driven, and said 2nd driver for dot reversal 
is characterized by driving the signaHine groujD to which n belongs to the even-numbered group. 
[001 1] A liquid crystal display according to claim 2 is set to a liquid crystal display according to claim 1. 
Moreover, said signal driver It consists of the 1 st and 2nd drivers for dot reversal which have the input 
system which inputs the picture signal of 3 dots (one RGB pixel) impressed to said signal line. Said 1st 
driver for dot reversal drives the signal-line group which belongs to the odd-numbered group among the 
groups who make three of said signal line a lot, and said 2nd driver for dot reversal is characterized by 
driving the signal-line group belonging to the even-numbered group. A liquid crystal display according to 
claim 3 is set to a liquid crystal display according to claim 1 . Moreover, said signal driver It consists of 
the 1st and 2nd drivers for dot reversal which have the input system which inputs the picture signal of 6 
dots (two RGB pixels) impressed to said signal line. Said 1st driver for dot reversal drives the signal-line 
group which belongs to the odd-numbered group among the groups who make six of said signal line a lot, 
and said 2nd driver for dot reversal is characterized by driving the signal-line group belonging to the 
even-numbered group. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring 
to a drawing. 

The liquid crystal display concerning a <operation gestalt of ** 1 st> book operation gestalt The input of 
the picture signal to a signal driver is 1 input system which inputs the picture signal of 3 dots (one RGB 
pixel). And while the signal line of a liquid crystal panel is pulled out up and down by turns by making 
every [ 3n (n is forward integer) book ] into one group and is connected to the upper part of a liquid 
crystal panel, and the signal driver according to individual arranged caudad It is characterized by being 
the driver for dot reversal to which this signal driver reverses and supplies the signal polarity impressed 
to a pixel electrode through a signal line to the common signal Vcom between [ adjacent ] signal lines. 
Drawing 1 is the important section block diagram showing the 1st operation gestalt of the liquid crystal 
display concerning this invention. Here, the explanation is simplified about a configuration equivalent to 
the conventional technique mentioned above. For a liquid crystal panel, and 20a and 20b, in drawing 1 , a 
signal driver and 30 are [ 10 / a signal line, SL1, SL2, SL3 SL4 and SL5, and — of a scan driver, DL1, 
DL2, DL3, DL4 and DL5 and — ] scan lines. Here, although a liquid crystal panel 10 has the number of 
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pixels corresponding to SVGA, XGA, etc. as mentioned above, it simplified for convenience' sake to 
explanation, and it was illustrated to it. 

[0013] The function of each configuration is as follows [ an outline ]. Liquid crystal is enclosed and 
closed between the transparence insulating substrates of two sheets, and a liquid crystal panel 10 wires 
the opposed face of each substrate in the shape of a matrix in two or more signal lines and scan lines, 
has the pixel capacity which becomes from a pixel electrode and a counterelectrode through TFT at the 
intersection, and is constituted. Signal driver 20a is arranged above a liquid crystal panel 10, and signal 
driver 20b is arranged under the liquid crystal panel 10. The signal lines DL1, DL2, DL3, DL4, and DL5 
arranged at the liquid crystal panel 10 and — And inside, Three signal-line groups (DL1, DL2, DL3). (DL4, 
DL5, DL6) which adjoin each other mutually, They carry out grouping, using (DL7, DL8, DL9), and — as a 
lot, respectively, and the signal-line group (DL1, DL2, DL3), (DL7, DL8, DL9), and — which become the 
oddth are pulled out above a liquid crystal panel. Connection wiring is carried out at signal driver 20a. a 
liquid crystal panel pulls out caudad the signal-line group (DL4. DL5. DL6), (DLIO, DL11, DL12), and — 
which become the eventh on the other hand, and connection wiring is carried out at signal driver 20b. 
Moreover, while the signal drivers 20a and 20b have 1 input system which carries out input process of 
the picture signal of 3 dots (one RGB pixel) of for example, 8-bit each width efface (D00-D07, D10-D17, 
D20-D27) The driver for dot reversal which sets up the polarity of each signal of R, G, and B which are 
impressed to a pixel electrode through the signal line which adjoins each other mutually so that it may 
be reversed by turns to the common signal Vcom of the counterelectrode which constitutes pixel 
capacity is adopted. 

[0014] The scan driver 30 carries out sequential supply of the scan signal, considers as a selection 
condition in the scan line wired by the line writing direction of a liquid crystal panel 10, and enables the 
writing to a pixel electrode according to R and G which are supplied at a signal line, and B each signal. 
Here, the configuration of the digital driver applied to the signal drivers 20a and 20b of this operation 
gestalt good is explained with reference to drawing 2 . For a data register and 23, as for a level shifter 
and 25. in drawing 2 , a latch circuit and 24 are [ 21 / a shift register and 22 / a D/A converter and 26 ] 
output buffers. According to the timing of the sampling clock sent out from a shift register 21 in the 
predetermined digital RGB code supplied serially first, the driver of a digital method as shown in drawing 
2 carries out the sequential sampling of the three signals of R, G, and B as a lot, incorporates the RGB 
code for one line of a liquid crystal panel to a data register 22. and holds it to a latch circuit 23 to the 
timing of the latch pulse LP. Subsequently, after carrying out the level shift of the RGB code held at the 
latch circuit 23 to actuation power-source level by the level shifter 24, it analog-signal-izes by carrying 
out D/A conversion processing based on the gradation electrical potential differences V0-V9 by D/A 
converter 25. At this time, it changes using the gradation electrical potential difference which serves as 
reversed polarity to the common signal Vcom with an odd number output and an even number output, 
and each signal line is supplied through an output buffer 26. The output signal with which the polarity 
was reversed to the common signal Vcom for every one output terminal by this is supplied to each 
signal line. A predetermined signal level is impressed and driven to the liquid crystal pixel connected to 
the scan line which is in a selection condition by this by the scan driver which omitted the graphic 
display. 

[0015] Next, actuation of the liquid crystal display in this operation gestalt is explained with reference to 
a drawing. Drawing 3 is drawing showing the polarity of the content of an input signal to the signal 
drivers 20a and 20b, and the signal outputted, and the signal polarity for every signal line in each frame 
of a liquid crystal panel. According to the liquid crystal display which has the configuration mentioned 
above, the input signals impressed to signal driver 20a are R1G1B1, R3 G3 B3, and — . The polarity 
impressed to each signal lines DL1, DL2. DL3, DL7. DL8. and DL9 and — by that cause As shown in 
drawing 3 (a), in the case of even frames, R1 (+). G1 (-), It becomes B1 (+), R3 (+). .G3 (-). B3 (+). and — . 
and a polarity is reversed by turns to the common signal Vcom to a signal-line group (DL1. DL2, DL3) 
and inside (DL7, DL8, DL9). On the other hand, the input signals impressed to signal driver 20b are R2G 
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J 2B2. R4G4 B4, and — . The polarity impressed to each signal lines DL4. DL5, DL6, DL10. DL1 1, and DL12 
and — by that cause It becomes R2 (-), G2 (+), B-2 (-), R4 (-). G4 (+), 84 (-). and and a polarity is 
reversed by turns to the common signal Vcom to a signaHine group (DL4, DL5, DL6) and inside (DL10, 
DL11, DL12). Dot reversal actuation which becomes R1 (+X G1 (-), B1 (+), R2 (-). G2 (+), B-2 (-), and 
and a signal polarity reverses for every dot by these as the signal polarity impressed to the pixel 
electrode of even frames in a liquid crystal panel is shown in drawing 3 (b) is realized. 
[0016] In the case of an odd frame, with the case of even frames mentioned above, moreover, the signal 
polarity reversely outputted by signal driver 20a Become R1 (-). G1 (+). B1 (-), R3 (-), G3 (+), B3 (-), 
and — , and, on the other hand, the signal polarity outputted by signal driver 20b Since it becomes R2 (+), 
G2 (-), B-2 (+), R4 W, G4 (-), B4 (+), and ~, Also in each of a signal-line group (DL1, DL2, DL3), (DL4, 
DL5, DL6), and (DL7, DL8, DL9), a polarity is reversed by turns to the common signal Vcom. The signal 
polarity impressed to each pixel electrode also becomes R1 (-), Gl (+). B1 (-), R2 (+), G2 (-), B-2 (+), 
and — , and dot reversal actuation is realized by these (refer to drawing 3 (a) and (b)). 
[0017] Thus, the same continuation of a signal polarity will be prevented in the driver for dot reversal by 
reversing the upper part of a liquid crystal panel, and the polarity of the signal corresponding to 
[ arrange caudad and ] an RGB code for a signal line which carries out grouping of every three, pulls out 
up and down by turns, carries out connection wiring, and is impressed for every signal line, dot reversal 
actuation will be realized in each frame, and improvement in display image quality can be aimed at. Here, 
since the picture signal inputted into the signal drivers 20a and 20b can carry out input process of the 
three signals of R. G, and B by the pattern regular as a lot. as shown in the conventional technique, it 
does not need to perform complicated processing of exchange of an input signal etc. Therefore, since 
circumference circuits, such as a multiplexer, are not needed, the above-mentioned effectiveness can 
be done so with a simple configuration. 

[0018] Moreover, since the RGB pixel of the lot which opts for color specification is driven by one signal 
driver, as compared with the case where divide a RGB pixel into a different signal driver, and it is driven, 
it is hard coming to win popularity the effect of the property difference which the driver itself has, and 
the display balance of RGB can be maintained good. Furthermore, since a clock rate can be reduced to 
one half as compared with the case of single-sided actuation the upper part of a liquid crystal panel, and 
by having prepared the signal driver caudad. circuitry can be realized easily and the connection pitch of 
a signal driver and a liquid crystal panel can be made large. In addition, in this operation gestalt, although 
the case where the grouping of a signal line was made to correspond to the RGB code of a lot was 
explained, this invention is not limited to this, may carry out grouping of a signal line [ / n times of the 
RGB pixel of the lot which opts for color specification ], 3, 6, and 9, and the — book, and may carry out 
connection wiring by turns at the signal driver of the upper part or a lower part. [ i.e., ] 
[0019] <The 2nd operation gestalt>, next the 2nd operation gestalt of the liquid crystal display 
concerning this invention are explained with reference to a drawing. The liquid crystal display concerning 
this operation gestalt the input of the image RGB code to a signal driver It is 1 input system which 
inputs the picture signal of 3 dots (one RGB pixel). And while the signal line of a liquid crystal panel is 
pulled out up and down by turns by making every [ 6n (n is forward integer) book ] into one group and is 
connected to the upper part of a liquid crystal panel, and the signal driver according to individual 
arranged caudad It is characterized by being the driver for dot reversal to which this signal driver 
reverses and supplies the signal polarity impressed to a pixel electrode through a signal line to the 
common signal Vcom between [ adjacent ] signal lines. 

[0020] Drawing 4 is the important section block diagram of the liquid crystal display concerning this 
operation gestalt. Here, the explanation is omitted about a configuration equivalent to the conventional 
technique mentioned above. In drawing 4 the signal drivers 20a and 20b The upper part of a liquid crystal 
panel 10 and the signal lines DL1, DL2, DL3, DL4, and DL5 which have been arranged caudad and have 
been arranged at the liquid crystal panel 10, and — Inside. Six signal-line groups (DL1-DL6). (DL7- 
DL12) which adjoin each other mutually. They carry out grouping, using (DL13-DL18), and — as a lot. 



-7- 



respectively, and the signal-line group (DL1-DL6) which becomes the oddth, (DL13-DL18), and — are 
pulled out above a liquid crystal panel. Connection wiring is carried out at signal driver 20a, a liquid 
crystal panel pulls out caudad the signal-line group (DL7-DL12) which becomes the eventh on the other 
hand, (DL19-DL24), and — , and connection wiring is carried out at signal driver 20b. Moreover, while the 
signal drivers 20a and 20b have 1 input system which makes a lot three signals of R, G, and B of 8-bit 
each width efface (D00-D07. D10-D17, D20-D27X and carries out input process like the operation 
gestalt mentioned above The driver for dot reversal which sets up the polarity of each signal of R, G, 
and B which are impressed to a pixel electrode through the signal line which adjoins each other mutually 
so that it may be reversed by turns to the common signal Vcom of the counterelectrode which 
constitutes pixel capacity is adopted. 

[0021] Next, actuation of the liquid crystal display in this operation gestalt is explained with reference to 
a drawing. Drawing 5 is drawing showing the polarity of the signal outputted from the signal drivers 20a 
and 20b. and the signal polarity in each frame of a liquid crystal panel. According to the liquid crystal 
display which has the configuration mentioned above, the input signals impressed to signal driver 20a are 
R1G1B1. R2G 2B2, and — , The polarity impressed to each signal lines DL1, DL2. DL3. DL4, DL5, and 
DL6 and — by that cause As shown in drawing 5 (a), in the case of even frames, by signal driver 20a R1 
(+), It becomes Gl (-), Bl (+), R2 (-). G2 (+). B-2 (-), and — , and a polarity is reversed by turns to the 
common signal Vcom to a signal-line group (DL1-DL6) and inside (DL13-DL18). On the other hand, the 
input signals impressed to signal driver 20b are R3 G3 B3, R4G4 B4, and — . The polarity impressed to 
each signal lines DL7. DL8. DL9, DL10, DL1 1, and DL12 and ~ by that cause It becomes R3 (+), G3 (-). 
B3 (+), R4 (-), G4 (+), B4 (-), and — , and a polarity is reversed by turns to the common signal Vcom to a 
signal-line group (DL7-DL12) and inside (DL19-DL24). Dot reversal actuation which becomes R1 (+), Gl 
(-), Bl (+), R2 (-), G2 (+), B-2 (-), and — , and a signal polarity reverses for every dot by these as the 
signal polarity impressed to the pixel electrode of even frames in a liquid crystal panel is shown in 
drawing 5 (b) is realized. 

[0022] In the case of an odd frame, with the case of even frames mentioned above moreover, reversely 
In signal driver 20a, R1 (-), Gl (+), B1 (-), R2 (+). Since it becomes G2 (-). B-2 (+). and — and becomes 
R3 (-). G3 (+). B3 (-), R4 (+), G4 (-). B4 (+), and — by signal driver 20b on the other hand. Also in each 
of a signal-line group (DL1-DL6). (DL7-DL12), and (DL13-DL18), a polarity is reversed by turns to the 
common signal Vcom. The signal polarity impressed to a pixel electrode also becomes R1 (-). Gl (+), Bl 
(-), R2 (+), G2 (-), B-2 (+), and — , and dot reversal actuation is realized by these (refer to drawing 5 (a) 
and (b)). In the configuration which showed the signal drivers 20a and 20b to drawing 2 here Make the 
predetermined digital RGB code supplied serially correspond to the grouping of a signal line, and it 
carries out dividing to two. According to the timing of the sampling clock sent out from a shift register 
21, the every sequential sampling of the three signals of R, G. and B is carried out twice (making six 
signals into a lot), and input process is performed so that the RGB code for one line of a liquid crystal 
panel may be incorporated to a data register 22. 

[0023] Thus, the same continuation of a signal polarity will be prevented in the driver for dot reversal by 
reversing the upper part of a liquid crystal panel, and the polarity of the signal corresponding to 
[ arrange caudad and ] an RGB code for a signal line which carries out grouping of every six, pulls out up 
and down by turns, carries out connection wiring, and is impressed for every signal line, dot reversal 
actuation will be realized in each frame, and improvement in display image quality can be aimed at. 
Moreover, since the picture signal inputted into the signal drivers 20a and 20b can carry out input 
process of the three signals of R. G. and B by the pattern regular as a lot, it does not need to perform 
complicated processing of exchange of an input signal etc., and can do so the same effectiveness as the 
operation gestalt mentioned above with the simple configuration. In addition, in this operation gestalt, 
although the case where the grouping of a signal line was made to correspond to six signals of R, G. B. R, 
G. and B of a lot was explained, this invention is not limited to this, may carry out grouping of a signal 
line [ / n times of six signals ], 6 and 1 2. and the — book, and may carry out connection wiring by turns 
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at the signal driver of the upper part or a lower part. [ i.e., ] 
' [0024] <The 3rd operation gestalt>. next the 3rd operation gestalt of the liquid crystal display 
concerning this invention are explained with reference to a drawing. The liquid crystal display concerning 
this operation gestalt the input of the picture signal to a signal driver The picture signal of 6 dots (two 
RGB pixels), i.e., R, G, and B, They are 2 input systems which input six signals of R, G, and B collectively. 
While the signal line of a liquid crystal panel is pulled out up and down by turns by making every [ 6n (n 
is forward integer) book ] into one group and is connected to the upper part of a liquid crystal panel, and 
the signal driver according to individual arranged caudad It is characterized by being the driver for dot 
reversal to which this signal driver reverses and supplies the signal polarity impressed to a pixel 
electrode through a signal line to the common signal Vcom between [ adjacent ] signal lines. 
[0025] Drawing 6 is the important section block diagram of the liquid crystal display concerning this 
operation gestalt. Here, the explanation is omitted about a configuration equivalent to the conventional 
technique mentioned above. In drawing 6 , like the 2nd operation gestalt mentioned above, the signal 
drivers 20a and 20b The upper part of a liquid crystal panel 10, and six signal-line groups (DL1-DL6) 
which have been arranged caudad and have been arranged at the liquid crystal panel 10 and which adjoin 
each other mutually. They carry out grouping, using (DL7-DL12), (DL13-DL18), and — as a lot, 
respectively, and the signaHine group (DL1-DL6) which becomes the oddth, (DL13-DL18), and — are 
pulled out above a liquid crystal panel. Connection wiring is carried out at signal driver 20a, a liquid 
crystal panel pulls out caudad the signal-line group (DL7-DL12) which becomes the evehth, (DL19- 
DL24), and — . and connection wiring is carried out at signal driver 20b. The signal drivers 20a and 20b 
Moreover, for example, R of 8-bit each width efface (D00-D07, D10-D17, D20-D27, D30-D37, D40-D47. 
D50-D57), While having 2 input systems which carry out input process of six signals of G, B, R, G, and B, 
i.e., 2 sets of RGB codes The driver for dot reversal which sets up the polarity of each signal of R, G, 
and B which are impressed to a pixel electrode through the signal line which adjoins each other mutually 
so that it may be reversed by turns to the common signal Vcom of the counterelectrode which 
constitutes pixel capacity is adopted. 

[0026] Next, actuation of the liquid crystal display in this operation gestalt is explained with reference to 
a drawing. Drawing 7 is drawing showing the polarity of the signal outputted from the signal drivers 20a 
and 20b, and the signal polarity in each frame of a liquid crystal panel. According to the liquid crystal 
display which has the configuration mentioned above, the input signals impressed to signal driver 20a are 
R1G1B1R2G 2B2, R5G5 B5R6G6 B6. and — . The polarity impressed to each signal lines DL1. DL2, DL3, 
DL4, DL5, and DL6 and — by that cause As shown in drawing 7 (a), in the case of even frames, by signal 
driver 20a R1 (+), It becomes G1 (-), B1 (+). R2 (-). G2 (+), B-2 (-), and — and a polarity is reversed by 
turns to the common signal Vcom to a signal-line group (DL1-DL6) and inside (DL13-DL18). On the 
other hand, the input signals impressed to signal driver 20b are R3 G3B3R4G4 B4, R7G7B7R8G8B8. and 
— . The polarity impressed to each signal lines DL7. DL8, DL9, DL10, DL1 1, and DL12 and — by that 
cause It becomes R3 (+), G3 (-). B3 (+), R4 (-). G4 (+), B4 (-), and — , and a polarity is reversed by turns 
to the common signal Vcom to a signal-line group (DL7-DL12) and inside (DL19-DL24). Dot reversal 
actuation which becomes R1 (+), G1 (-), B1 (+). R2 (-), G2 (+), B-2 (-), and — . and a signal polarity 
reverses for every dot like the case of the 2nd operation gestalt by these as the signal polarity 
impressed to the pixel electrode of even frames in a liquid crystal panel is shown in drawing 7 (b) is 
realized. 

[0027] Moreover, in the case of an odd frame, it also sets like the case of the 2nd operation gestalt at 
each of a signal-line group (DL1-DL6). (DL7-DL12X and (DL13-DL18). The signal polarity which a 
polarity is reversed by turns to the common signal Vcom, and is impressed to a pixel electrode also 
becomes R1 (-). G1 (+), B1 (-), R2 (+), G2 (-), B-2 (+), and ~, and dot reversal actuation is realized 
(refer to drawing 7 (a) and (b)). In the configuration which showed the signal drivers 20a and 20b to 
drawing 2 here Make the predetermined digital RGB code supplied serially correspond to the grouping of 
a signal line, and it carries out dividing to two. According to the timing of the sampling clock sent out 
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from a shift register 21, the sequential sampling of the six signals of R, G, B, R, G. and B is carried out 
as a lot, and input process is performed so that the RGB code for one line of a liquid crystal panel may 
be incorporated to a data register 22. 

[0028] Thus, the same continuation of a signal polarity will be prevented in the driver for dot reversal by 
reversing the upper part of a liquid crystal panel, and the polarity of the signal corresponding to 
[ arrange caudad and ] an RGB code for a signal line which carries out grouping of every six, pulls out up 
and down by turns, carries out connection wiring, and is impressed for every signal line, dot reversal 
actuation will be realized in each frame, and improvement in display image quality can be aimed at. 
Moreover, since the picture signal inputted into the signal drivers 20a and 20b can carry out input 
process of the six signals of R, G, B, R, G. and B by the pattern regular as a lot. it does not need to 
perform complicated processing of exchange of an input signal etc., and can do so the same 
effectiveness as the operation gestalt mentioned above with the simple configuration. In addition, in this 
operation gestalt, although the case where the grouping of a signal line was made to correspond to six 
signals of R. G, B, R, G, and B of a lot was explained, this invention is not limited to this, may carry out 
grouping of a signal line [ / n times of six signals ], 6 and 12, and the — book, and may carry out 
connection wiring by turns at the signal driver of the upper part or a lower part. [ i.e., ] Furthermore, this 
invention is not limited to each operation gestalt mentioned above, and when the picture signal inputted 
into a signal driver is a pieces which are a RGB pixel, it may carry out connection wiring by turns by 
using the grouping number of a signal line as 3 axn books at the signal driver of the upper part or a lower 
part. 
[0029] 

, [Effect of the Invention] According to the liquid crystal display according to claim 1 to 3, it sets to the 
upper part of a liquid crystal panel, and the liquid crystal display caudad equipped with the driver for dot 
reversal. While the driver for dot reversal of the upper part and a lower part has the input system which 
inputs the picture signal for a RGB pixel of a (a is forward integer) individual impressed to a signal line 
By driving the signal-line group to which n belongs to the eventh or odd-numbered group among the 
groups of every 3 axn books of a signal line according to an individual by the driver for dot reversal of 
the upper part or a lower part Since the same continuation of a signal polarity is prevented and dot 
reversal actuation is realized good in each frame, improvement in display image quality can be aimed at. 
Moreover, since they can be inputted into a signal driver, being able to use signal data as a regular 
pattern, it is not necessary to perform complicated processing of exchange of an input signal etc., and 
the above-mentioned effectiveness can be done so with a simple configuration. Furthermore, since the 
RGB pixel of the lot which opts for color specification is driven by one signal driver, as compared with 
the case where divide a RGB pixel into a different signal driver, and it is driven, it is hard coming to win 
popularity the effect of the property difference which the signal driver itself has, and the display balance 
of RGB can be maintained good. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section block diagram of the liquid crystal display concerning the 1st 
operation gestalt. 

[Drawing 2] It is the block diagram showing the configuration of the digital driver applied to this 
operation gestalt. 

[Drawing 3] It is drawing showing the signal polarity in the 1st operation gestalt. 

[Drawing 4] It is the important section block diagram of the liquid crystal display concerning this 2nd 
operation gestalt. 

[Drawing 5] It is drawing showing the signal polarity in the 2nd operation gestalt. 

[Drawing 6] It is the important section block diagram of the liquid crystal display concerning this 3rd 

operation gestalt. 

[Drawing 7] It is drawing showing the signal polarity in the 3rd operation gestalt. 

[Drawing 8] It is the outline block diagram of LCD of a single-sided actuation method. 

[Drawing 9] It is the outline block diagram of LCD of a both~sides actuation method. 

[Drawing 10] It is drawing showing the signal polarity in the conventional technique. 

[Drawing 11] It is the outline block diagram showing other examples of LCD of the both-sides actuation 

method in the conventional technique. 

[Description of Notations] 

10 Liquid Crystal Panel 

20. 20a. 20b Signal driver 

30 Scan Driver 

40 LCD Controller 

50 RGB Decoder 

60 Multiplexer 



[Translation done.] 
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II, DL12. -iZWta^n^Mii.it. R2 (-) . 
G2 (+) , B2 (-) . R4 (-) , G4 ( + ) , B 

4 (-) . -tu*). m^y-iym (dl4, dls, 

DL6), (DL 1 0, DL 1 1, DL 1 2) |*)(C43</i 

<Dmmmm^zma^n^m^mmt. ms (b) iz^-t ao 

ck^tC, R 1 ( + ) , G 1 (-) . B 1 ( + ) , R 2 
(-) , G2 ( + ) . B2 (-) , -ifJoT, 1 \^^y 

to 0 1 6] Sfc, «»7U-ACC»«^, JiizEUfcfPI^ 

m^K^-f A*2 0 atcj;0 
di;^j^ns«^®tt«, R 1 (-) . G 1 (+) , B 1 
(-) , R3 (-) . G3 ( + ) , B3 (-) , -tti. 
— m^K^-f A-2 0 blCJ:<9/ii;^^n^(l^@ 
R2 ( + ) , G2 (-) . B2 ( + ) . R4 30 
( + ) . G4 (-) > B4 ( + ) , -tU^tzlt). 
y^>m (DLl, DL2. DL3) , (DL4, DL 
5. DL6). (DL7. DL8,DL9) (D^n^tX 

e-r^o z.n^\zii-ox. ^mmmmzm^^ix^mn 

Sttt). R l (-) , G 1 ( + ) , B 1 (-) , R 2 

( + ) , G2 (-) , B2 { + ) , -ii1S.-oT. Yyh 
KGiK»*«*S3n* (0 3 (a) , (b) #Bg) . 

A*;KD±::&So:T:&tcE«L. (f^^-f >SrRGB{i to 
^jrm-t-5 3*-rtj^ju-:/{bLT. i^mz±.y\z^\ 

;i::T-, (a^H5-f A'2 0 a. 2 0 b (C A:/3^n.5 

ii^iii^fj. R, G. ^<Dzm^^--m.ilLxm.mmf3. 



[00 18] *fc, fi«^i^*«t5fr*-ffiORGB115^ 
^, 1 OCr»ff-^h*^-f;\'(Cj:0ffi»|-r-5CDT, RGBm 

D, RGB©«^A'7>XSrAff{C*ttJ»-r5::t*ir# 

•So ^ib\Z. j^^BA:^;K7)±:^RC/-F:^(c{f^H^'f A' 

/2\z^m.t^z.Lti^x^^tz}t>. m^m 

m^mW,\zmMr^Z.t.i)'iX^. ^tz. «^H^-fA'<!: 

-m.(DRGBmmzMft^-^'^rzm^iz-D^^xmMvtz 
^^^-r^-m<DRGBmm(Dni&^ztilt■t^m^'y^ 

•rfit)^. 3. 6. 9. -*5ri/;U-7°{bLT, ± 

[0 0 19] <m2(Dmmmm>'Aiz. :$immizm^m 
&m^mu(Dm2(D^mmm\z'Di^^x. mm^^mvx 
mm-r^, ^mmmmiz%^m^&^mm\t. (i^k^ 

A*'s®iii«feRGB«^®A;0*^. 3K->h (RGBH 

^le^) <Dmmmn^xti-r^ I xt)mm.x$>-DX, 
Wmnif.)v<D±.:)3ls^xs-T:f5\zum^ntzmm<Dm^ h 

i^-r * K h Steffi H ^-f AT*5 d t^iltSit bTl^ 

[0 0 2 0] 04(i, *^S6}^^lC».5?gSS^ga® 

mmz':>\^^X\t. -toSiBj^^BST^o S4tc*5V^T. 
it^K^'f A'2 0 a, 2 0h\t. m.^n^)VlO(D±.^ 

7-r>DLl. DL2. DL3, DL4, DL5, ■■■<D 

m^^zmr)%oQ^<Dm^=7^ym (dli~d 

L6). (DL7~DL12), (DL13~DL1 

8) , • •^■^n^ti-ffltbTy;i/-7'fbb. ^»»S 

t^tSm^^-f >» (DL 1~DL 6) . (DL13~ 

DL18) . ^■■^m^B/'^^)v<^±■■^\z^\^^Lx. m^ 

H7-rA'2 0 aJCS^ifiUL. {Sfc#i<i:;;t-5« 
^^-f >S (DL 7~DL 1 2) . (DL19~DL2 

4) . •<&?^^BA:^;KDT:^(r?I#ttiLT> ft^K^-f 
A2 0 btC^igge^-r-5. fi^h*7-f A2 0 a, 

2 0b«. ±3^L;^c:IIMJ^Iitl^eilC. 0iJA«#8h'«;/ 
N«i (D00~D07. D10~D17. D20~D27) OR, 
G. B0 3«^*-ffii:UTA:/3J!ia-r-5 1 A^ISi^S 
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[0 0 2 1] *^SIJ^Mirt3ttsi«a«^Sao 

K^-fA'Z 0 afcB]lra$n-5A:^J{t^«R 1 G 1 B 1, 
R2G2B2, •TabO. ^-niCt 0S^«^7-f >D L 
1; DL2, DL3, DL4, DL5, DL6, •••(CEP 

M^h*7-rA2 0 aT«R 1 ( + ) , Gl 
(-) , Bl ( + ) , R2 (-) . G2 ( + ) . B2 

(-) , -i/iD, mny^>m (dli~dl6) , 

(DL13~DL18) rtt'*3i,iT. n^>ffi^VcoiB 

\zi(iLTmm^^mzKmr^. -:f5. m^\^'y^n2 

0h\Z'^1iW•^r^^Xi^'m^\tR^G3B^i, R4G4B 
4, -TSD, ^ntCiO^ffl^^-f >DL 7. DL 
8. DL9, DLIO. DLll, DL12, ■■■\ZWM 
$n5ffi14«, R3 (+) , G3 (') , 33 (+) . 
R4 (-) , G4 ( + ) . B4 (-) , -t.tiK>. ffi^ 

>Sf (DL 7~DL 1 2) . (DL19~DL2 
4) i^fci5iiT*)> rj^>m^Vconilc?*bT@14*t^ 

Wiy\^-l^(Dmmnm\zm\i■^n^m^m.mt. 05 
(b) t^-r<t5tc, R 1 (+) . G 1 (-) . B 1 

( + ) . R2 (-) , G2 (+) , 3 2 (-) , -iits. 

[0 0 2 2] Sit. ^^7U-A(7)«^. ±a!L;t{^^ 
7W-A®«^a:«S*ftC> ft^K^'f A*2 0 aT'«R 

1 (-) , Gl ( + ) . Bl (-) . R2 ( + ) . G2 

(-) , B2 (+) . -tt^Ki. m^v'7'1n2 

0bT«R3 (-) , G3 ( + ) , B3 (-) , R4 

(+) . G4 (-) , 34 (+) , -iifs.?>itib. 

>gf (DL 1 ~DL 6) . (DL7~DL12), 
(DL 1 3~DL 1 8) <D^n-etHzm,iTh. a^;> 

mnvcoaiz^Lxmrn^^mzKm-r^, ^in^iz^ 
oT, mmmmizwua-^n^nnmnh. r i (-) . 

Gl ( + ) . Bl (-) . R2 ( + ) . G2 (-) . 3 

2 (+) . -tti^x. \^yhR^mw]t)^mm^ti^ 

(05 (a) , (b) . Jl^T. m^K7'fA*2 

Oa. 2 0b«. 0 2IC^Lfc«fieH*3l/iT. P#JS^je9 

(Dif}V-Zfit\Z^P&^^X2-D\Z^m\y. ->7hUv7> 
9 2 l*^f)jilffi$tl-5-y->yj>i>'^n-/i7©^'-f 5> 

if\zLitifi-:>x. R, G, B(Dzm^^2m i&m^^ 



(6) 

10 

^-ffitLT) ■f'D\w-!K-^y:f^)y^\^x. m^Bf^^)i 

® lff»<DRGB«^€x-3'UvX3' 2 2tC5J'9jAtr 

^'^\zxtim^^mfi^^. 

[0 0 2 3] Z.(D^o\Z. YyVK^m)^v^n^W.WB 

n^)V(D±.-:f3RiSy^\zW.mi.. fi^7-f >^RGB<t 
^\ztm-t^&^-r■^if)v-•:f\t\^x. ^mz±.y\z^\ 
^\h\^xmmmu\yx. m^v■1 >m\zm^n^mn 

Ti^KBlh^tl, ^yV-l.\Zio\.^XYy hSte^«)*^'^S 

Sit, m^H7'fA-2 0a, 2 0 btrA:*?^*!^!!! 

R, G. B«3<I^.*-ffli:LTMIije<)7^j;A' 

±ifiUitlll6SJ^«ltl^»®S»l»Sr#-rs ^ t*fr^-5. 
^— ffiWR, G> B, R. G, BCD6ffi^(r*ffS$-l+it 

20 i^tt)-^,, 6> 12. ■■■if.^^)V--fi\:\^X. ±1j&^1'> 

[0 0 2 4] <m3(Dmmmm>:kiz. :^^m\zw>^m 
^^^i^m(D^3(D^m^m\z-o^^x. mm^^mvx 
mmir^, :^mmmm\z%^m^B&m&mi,t. mn\^y 

-i /•^^(Dmmmn<DXtli!)^. 6h*-yh (RGBjii3il2ffi 

m (Dmmm^. tut)-^. r. g. b. r. g. bw 

6W^^-'^LXXtl-t^2XtimmX'$>-oX. 

30 <&iy;i'-:/tUT325lc±Ttr?l#msn. MSA:?^ 
;KD±^Rt>'T*trE«^nfc<@S'j©fi^K7i'A*{c» 

ik\^xmmmm\zm\i-t^mnmi^^. mK>'k^m^^ 

-i >ffl5-e3^>«^Vcom{C*fLTSeLT«i^-rs 
[0 0 2 5] E 6 *IIJffiJgffi»C«SiSSa^S«0 

±*Litm2C0jiigJg^<i:l^filfC. ffi^K^-fA*2 0 

40 a. 2 0b«, Q(r>±.-)3msy^\zmk^ 

^I^^'f >Sf (DL 1~DL 6) . (DL7~DL1 
2) . (DL13~DL18) . ■••^-^n^'n— fflt b 

Ty;i/-y{bL. ^^mstui>mny-( ym (dli 

~DL6) . (DL 1 3~DL 1 8) . •• ^rfSSA:*^;!/ 

b. {nnmstu^mn^^ ym (dl7~dli 

2). (DL 1 9~DL 2 4) . •••i&jSB^/1:?^;KDT;& 

tcgitraibT. «#K7-rA2 o btcSiggiei^-rs. s 

50 it. m^H^-f A*2 0 a. 2 0 btt, «»J;^tf§8h*!y h 
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i|g (D00~D07, D10~D17, D20~D27. D30~D3 

7, D40~D47. D50~D57) ©R. G, B. R. G, 

-fy^^LTmmmmizwtu^n^R. g. B<D^mn 

[0 0 2 6] mz. ^mmmm\zion^)&FB^7r^mmo 
mmz'z>\,^x. mm^mmvxwtmt^o mut. lo 

m^B/-^^)i(D^y u-A^z)^^1■^m^mi^^7^-rmx'$) 

/\'2 0 aizwm-^n^xtimmtR i g i b i r 

2G2B2, R5G5B5R6G6B6, ■■•X$>f). ^ 
ni-iOS-ffi^^-f >DL 1 . DL 2. DL3. DL 
4. DL5, DL6, -ICff)llD$n-2)ffitt«, 07 

(a) \Z^.-t^o\Z. m7W-A®«^, ft^H^-f 
A*2 0aTaRl (+) , Gl (-) , Bl (+) , R 

2 (-) . G2 ( + ) . B2 (-) , -tUK). 20 
Ogf (DL 1~DL 6) , (DL 1 3~DL 1 8) 1*1 

fc^fetiT. :3^>mnvcQm\zMi'Tmm^^mzKm 

t^o (i^h*7-f A*2 0 bicEPSD$n?>A;^jm^ 

«R3G3B3R4G4B4, R7G7B7R8G8B 

8, -T^O. -^-ntCJzOS-^i^^ODL 7, DL 
8. DL9, DLIO. DLll, DL12, -tCEPijn 
$n-5ffitttt. R 3 ( + ) . G3 (-) . B 3 ( + ) . 
R4 (-) « G4 ( + ) . B4 (-) . -tUD. 

^-f >gf (DL 7~DL 1 2) , (DL19~DL2 

MizKmf^o zrmz^-oT. m^/-^^)i\zin-f^m 
^yu-A(Dmmmm\zwm^n^m^mmt. mi 

(b) iZ^-ti:-^\Z. R 1 (+) . G 1 (-) . B 1 

( + ) , R2 (-) , G2 ( + ) . B2 (-) , -tfS. 

■:>x. m2<Dmmmm(Dm'^tmm\z. wyhmizm 

[0 0 2 7] ^tc. ^myU-A(Dm^\Ziil^Xh. w, 

2(D^mmm<Dm'^tmmiz. m^y^>m (dli~ 

DL6), (DL7~DL12). (DL13~DL1 

mm^^mzK^v, mmmmizmm^n^mn 

ffittfe, Rl (-) , Gl ( + ) , B 1 (-) , R2 

( + ) , G2 (-) , B2 ( + ) . -tU-DX. ]^yh 

Rmmm^mm^n^ (07 (a) . (b) mm) . :i 

CIT, «^H7'fA*2 0a, 2 0btt. E2JC*Lfc«| 
^{ciitr^T. ^m^JMlc#t^$n-5m^©5^-x5';i/RG 

Bm^?r. mn^-iy(r)if)v--f\t\ztm^'^x2'D\z 

i/i7D ->i7©^"f 5>i^»CL;t*ioT, R, G, B, 

R. G, B©6m^Sr-atlxTJl^-y->yj>i^L 50 



12 

X. j«fBA^;K^lff5i'<DRGB{t^$:x-^'UvX3' 
2 2 Di^strJ; ^ lcA:^5aa^^fTTS. 
[0 0 2 8] :iOck5tr. hSeffl h*7-f A*<£^a 

A^;K7)±:;&Jiz>'T:^{cE«U. ft-^5-r>^RGB« 
$n-5;ii:ic^iD. ^^mn(D\p\±.^m^z.tti^x^ 

•a. Si^c, m^h'^-f A'2 0 a. 2 0 btCA:/3$n-5H 
R, G, B. R. G, B0 6{t^*— mtb 
TSIija<);ic A ^ - >TA:^j5agT?> t y&^T ^ S J6 . 
A;^m^«An#^#©1«$8;^iMaSrff p£>S*^Yi< , 

0^;|/-7''ft:^— fflOR, G, B, R, G, B(756{g^ 

tc^^;^ n-5 ©Tii^i < . 6 fi#o n mznmt^m 
^7-f>, T;^tt)-fe> 6, 12, "•*?:i^;i/-:^{t;L 

T. ±:^*^i/^ttT:^(D«^H7'i'A'fc^i:{cft^gH*l 

•r^fe(DT'SoT=bJ:t>. ±jSLfc 

A:^ S n*ia»^t^*«R G B H^CO a ISii-T* 

\Z. mny^XDifJl—y^t^^^^S aXnT^tVX. 

[0 0 2 9] 

mmcDyJim] W*«17iM3ie««?gS«^SMtcJ: 

h Steffi F^-fA'*^', m^^^>^zma■t^a (a^iE 

«S^) <S®RGBil*5i-OH^«^&A;'j-r-&A;'35^ 
^rWT^ti'bJr, ±;&X«T*<OH«;/ f> Steffi K^-f 

AHiD, ^t^5-f >®3 axn^-r-rprod;';!/-^©^ 

T^^,, ^fc, mny'-^^mmff3ti/-^^-yti.xm 

^K7-f A(cA:/3-rsc:<i:*^T-#-2)ifc«i), A;0«^©A 
•r-5-ffi^RGBili^^, lOCDffi^K^'TA'fr.tOK 

mr^(Dx. RGBmm^mf3.^mn\'y^/'<iz^i<-)x 
mmt^m-^izitmLx. {i^F^-f A*g{*:*t*-r-5# 

ttMO)^S^SlttC<<;5:0. RGB©g*A*7>XS: 
[0S©fiBm;ii5i§g] 

[Bl] ^i(D||%^Sg(c:^-S>iSS^^gS<Dil8E#l^ 

mx$,^. 
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[03] ^1 ©jiJiJ^ffil;:fett Sm^ffitt**i-0T* 
[0 4] m2(D*5l]!i(6JK^tc^^}KS«*gS©ggB^ 
[0 5] ^2©^]S6J^SIlr:fett§m^ffiitSr^-r0T* 
[0 6] m3CD*^JSJ^ffi(C«^jKS«*g««S^^ 

[07] ^3<Diii6j^ii»i*5tt*(i^ffitt^*-r0T* 

-5. 



[0 8] n-#Jigift:;^iC<7)LCD»«B§tgfie0T^^. 

[0 9] (^ffliJIB»i;^^©LCDcD«BS«fiS;aT*^. 
[010] «^*S*Rtr4ott-5«^ffii4**-r0T*S. 
[011] «e*S«tC^3tt-5t^<illS»^SC©LCD<Dffi 

[J^^wUiBj] 

1 0 WLW^n^iK^ 

20, 20a, 20b (t^K5-r/\* 

3 0 ^^F^-fA* 

40 LCD=i>h D — 5 

5 0 RGBx3-y 

6 b 



[01] 



A* 




r D00~DO7 -f- 
X— * D10~D17 -f 
[ D20~D27 -jl' 



1 0 



DL2 



[0 3] 

















A* 
«^ 




A* 
«^ 




A* 
«^ 






A^ 




A* 




A* 
fS^ 










R1 


+ 


R3 


+ 


RS 


+ 




R1 




R3 




R5 








D1 0-^017 


G1 




G3 




GS 






G1 


+ 


G3 


+ 


G5 


+ 






D20— D27 


B1 


+ 


B3 


+ 


B8 


+ 




B1 




B3 




86 











Ai3 




A* 




A* 








til* 


A* 




Ail 








D00-'D07 


R2 


+ 


R4 
G4 


+ 


R6 
G8 


+ 




kid 
El 


+ 


R4 
G4 


+ 


kU 

EH 


+ 






D10-D17 
020-^027 


G2 
82 




B4 




88 








84 


+ 


+ 





1 


R1 


G1 


81 


R2 


G2 


B2 


R3 


G3 


83 


R4 


G4 


84 


R5 


G5 


85 


R6 


G6 


86 










+ 




+ 




+ 




+ 




+ 








+ 




+ 




















































81 


R2 


G2 


32 


R3 


G3 


83 


R4 


G4 


84 


R5 


G5 


BS 


R6 


G6 


86 












+ 




+ 




+ 




+ 




+ 




+ 




+ 




+ 
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[02] 



[0 8] 



X^- KST 



{DOO-^DO? - 
D10~D17- 
020*^027 - 



V0~V9 



I 



~~r- 



D/A=J>/<— ^ 



I 



^-tit^::-i:t- 



2 1 



2 2 



30 



2 3 



f DOO^DO? 
L Da0-D27 



(R, G. B) 



24 



2 5 



26 




RGB 















K 

•< 















1 o 



mm 



I I M I I I I rrr, 20 



40 



VT — ^ 

5 0 ^4 m%<?°y 



LCD3>hn— ^ 



[04] 



DL7 DL9 DL11 
f D L 8/ D L10 Id L12 




1 o 



DL2 
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[0 5] 



















A* 




A* 




A* 






A* 


tiJ* 


A* 
«^ 


ai£ 


A* 
6^ 








DO0-DO7 


Rl 


+ 


R2 




R5 






Rl 




R2 


+ 


R& 








D10— D17 


G1 




G2 


+ 


G5 






G1 


+ 


G2 




G5 


+ 








B1 


+ 


B2 




B5 






B1 




B2 


+ 


B5 






(a) 




































A* 




A* 




A* 










A* 












D00-«D07 




+ 


R4 




R7 






R3 




R4 


+ 


R7 








DIO— D17 


G3 




G4 


+ 


G7 






G3 


+ 


G4 




G7 


+ 






D20-D27 


B9 


+ 


B4 




B7 






B3 




B4 


+ 


B7 







1 toitTL^A 


R1 


G1 


B1 


R2 


G2 


B2 


R3 


G3 


B3 


R4 


G4 


B4 


R5 


G5 


B5 


R6 


G6 


86 






+ 




+ 




+ 












+ 




+ 




+ 











(b) 





R1 


G1 


B1 


R2 


G2 


B2 


R3 


G3 


B3 


R4 


G4 


B4 


R5 


G5 


B5 


R6 


G6 


B6 








+ 




+ 




+ 












+ 








+ 




+ 





im6] 



DOO-DO? 

D20~D27 
D30'-D37 -f- 
D40-*D47 ^ 
DSO'^DS? 



D L 7 D L 9 D L11 
/D L 8 / D L10 Id L12 




1 0 



dl:i/dl3|dl5^ 

DL2 DL4 DL6- 
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mi] 







{ 


















Xij 
«^ 




X:^ 










X* 


mm 


X* 








D00-D07 


R1 


+ 


RG 




R9 


+ 




R1 




R5 




R9 








DIO'^DI? 


G1 




GS 




GQ 






G1 


+ 


G3 


+ 


G9 


+ 




D20«-D27 


B1 


+ 


B5 


+ 


BQ 


+ 




B1 




BS 




B9 






D30~D37 


R2 




Re 




RIO 






R2 


+ 


RO 


+ 


RIO 


+ 




D40'«D47 


G2 


+ 


Ge 




G10 


+ 




G2 




G6 




Q10 






D9Q-OD57 


BZ 




B6 




BIO 






B2 




Ba 


+ 


BIO 


+ 








XA 
«^ 




X* 


Sit 


Xij 






X± 




X* 

«^ 




X* 


am 






PO0~DO7 


R3 


+ 


R7 


+ 


R11 


+ 




Ra 




R7 




R11 








■>iiin*igai?T<i 




Q7 




Gil 






G3 


+ 


G7 


+ 


Gil 


+ 






+ 


B7 




B11 


+ 




B3 




B7 




B11 










R8 




R12 






R4 




RB 




R12 


+ 




D4CH-D47 1 G4 


+ 


G8 




G12 


+ 




G4 




GS 




Q12 






D50^D97 iB4 




B8 




B12 






B4 




BB 




B12 


+ 





1 «»:7U-A 


Rl 


G1 


B1 


R2 


G2 


B2 


R3 


63 


B3 


R4 


G4 


B4 


R5 


GB 


B5 


R6 


G6 


B6 




(b) 






+ 




+ 




+ 




+ 




+ 




+ 




+ 











1 A 


Rl 


G1 


B1 


R2 
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